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(57)Abstract: 

PURPOSE: To enhance a current-voltage characteristic by making fuel gas 
and water flow by the aid of a ribbed anode and a ribbed cathode. 
CONSTITUTION: Water flowing from a water supply pipe 9 into an anode 
chamber 1 is supplied from a lateral spanning member 10 to a groove formed 
in a ribbed anode 4 through a fine path 12. Gas is supplied from a fuel gas 
supply pipe 8A. A part of the water is absorbed by the anode 4, to be 
absorbed by a solid high molecular electrolyte film 3. The residual is merged 
the lower portion, to be discharged from a common discharge pipe 1 1 A 
together with un reacted fuel gas. Oxidant gas is supplied into a cathode 
chamber 2 from an oxidant gas supply pipe 8B, and is discharged through a 
discharge pipe 1 1 B together with water produced in the cathode after 
flowing through ribs attached to a ribbed cathode 5. A platinum catalyst is 
formed between the cathode 5 and the film 3. Consequently, each of film 
including water and the fuel gas can sufficiently reach the anode with high 
efficiency, thereby enhancing a current-voltage characteristic. 
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anode and a ribbed cathode. 
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supply pipe 8B, and Is discharged through a discharge 
pipe 118 together with water produced in the cathode 
after flowing through rit5s attached to a ribbed cathode 
5. A platinum catalyst is formed between the cathode 5 
and the film 3. Consequently, each of film including 
water and the fuel gas can sufficiently reach the anode 
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y — K<?5 y y yrtic*iiZ^*ixfcM7kl4»*^flr-c 

Ig-oxmo:. y yf+r y - KO y :7'{cB^sf;y;^ SrilSS 

•5xm-c, ^iricy^f+ry-Fttiffi© — ^ic^fney 

T'Sr^Jt-St irtt;^. r.oy^'tDSfttbixfc^StcttS* 
-t-5¥S''iffi^^ry-K^:fl'LT H«^iii5^^mii?Kie?i- 

OXStt. y yf^;*; y- K« y :/(:i^fti^il;^f Srii 

^$rS^ttS-t--5XST\ w:ifcyy'#;<7y-Kttiffi(^— 
o{j:gtifsy:7'"^tS:st5)i:i: t>(i. roy y'ro^jtibnfc 
±ffifcta*f-r^)¥ti'iffi$r>i y— KSr^LT@f^i«:9-^=- 50 



• #gSq25 -4 12 3 0 
2 

^ LTtKS- y :?'f+r y — K<o y :/|;:il5fi$-yr^ CI t ^# 

^^lov^-c. y yf^tr y — ko y yi:i»or y :/F,g(ci^*t 

tefc:fev>-c, «S$g(l:Sry yf+ry— K©Jige{j:^f:fSi: 
z/^^r y - K« y :/rtiwft7k<4?S4^*^^^ttx. WIE^ 

y r^f^ry — y t'w-* y— 

Sy yS-rtg5fc*L, ^6>{c;<;y-KSrilRiS^-r?)i:i:t 

ry— m^ffiisi: ■bJ-^fi'iffi-c, — D<oiffitt@«c 

flfFiE y y-WT y - vmn y y icit l. 

iSi5J^^«/»®)K^:«L■CieB$i^-5 1 1 tlcftfero^ffiti 

flfifE y y'H:fj y- K« y ^ic^L, 

*:5^ia^Stt y :7'#Ty - K^co y p^iC7K?r5^iai--5 1 

2 1 1**^1 liE^e<oM*4m?&^c^o^^x, * 



(3) 



— K^ro y ?'aH^ y r/i^jlcil^ZsSttfcMTktt^^i^-C 

ISH(OXStt. y >^f=tr y - K^C y r/jcjl^^sf;*/ ^ Sril 
i: tic. 7KS-7K:»ffi^SSr:)>L-riiBE^*. 

*5xg-c. :iw{cy7'^=tTy-K^<oyyttTy-K 

^EStOXma, y T'fi-;^ y- K^© y :^i:imitm:tf:^ ^ 

;V;*Sr»m-r'5xst?. r:iicy y'f^t^y— K^oy^ 

stir tic, ^<DrtgBlC7kcOn£T-rSiW?SSr^tt, 
^^SS^^^LT7JcSryyf=try-K^<oy:7'^ca5{t$■erS 30 

Srt^^miri- 5®«!:ii;:»^«»®SMS^«?&<OI^'a 40 
Ha -»2H* + 2 e 

1/2 O2 + 2 H* + 2 e ->H2 O - 

SB[H]?S^aoT;^y-K(c|jt()-r-5o -:f5. *y— Ktc 



#BB¥5 — 4 12 3 0 



[ if 2 0 1 if 1 6 iS^ro^-a^Tk t :tf:^<Dmi^^ 

ic y y^j-r y - K^o y :7'i^jcM*tt?gF4^«r<irK»t 

(000 1) 

[0002] 

fisJ^tfT/i'^yS!, B«:ii5^^^mM®M*5a:0«y 

[00031 mti^m^^mmmmmi^mmtimi^m^j^'i- 

m/llK^ro2o(D±ffilc^ti-^-nry — K*fc»i;* y- . 
h'is^xfm.mmn^mLXB^^ti^o ry— K*fc(S 
y— KC0=&mffiB;'@flsS:5>^=-^)l?K^t m®S«-i: Jc 

■y Dc;!?— sHi^-^ h y 5'i}';^tc h y 7a om^uv'Sr^ 
[0 0 0 41 ftifiX— yn n;<7— 4?>;^/V-4>Vifett 

[000 51 mi®SWtt#?LK{*:T-, j^!|SFm?i&<OS]E£:j(f 



-d) 



^tfSrry-Ka;fj»tbLT#fcyo ^guisigs 50 



(2) 

[00061 :iroJ;5 'te@«Ji^^>^m/i?ffS«ii|sf«?aic 



[0 0 0 7] ^^oxmi^m^'?-m.mwmBnm,m^mm 
vx^m^ < m^-ri> fcfeicrar y — K^^oaa^Tkco 

Wl&i: * y- KA»c,(OSW7k05#ffiSr3iiEJw?f 5 r t AS 

yKory— Kffidl-^^LXV^fCo *fc;t7 y— Ki^i^au 
y — K{cfit*& L7t "5 , v^^±;^7 y— Kr-^^ Lfc 

10 0 0 8] 

saw ;*-i^S!ift^rtgl5-C«m-50-C7Kft{c iS^f&S 

:J)-JE;4itS>c LX (80t:T-0. 47^JE. gtfC-co. 69^jEE) JgS 
m:^:^(O^AEEiimTl.. mn:ff:^<Dm^Siim<}^l-X^ 
^(OiST Srft < i: V ^ 5 raS AS *) o fc, 
[0 0 0 9] rcO^PJ(i±jiBO,*r{c:S;i^-r''i^cn.. ^<D 

[O O 1 o] 

*y-K^icj**tL5toT'fct5. ry-h-mtivyn 
y- K^tt V yn^ y- K^nziS^-ra 1 1 t>(-^{t:ifii;^ 

T'Mr y — Ktt±3D(D— ofc* t j^itsf;<^>». <lrils^ -5 
y— Kli^ffico-o|c:gfit:?ti];^f;^SriicS$-ar5 y 



(4) iffM¥5-4 12 30 

[00 11] <Dx^t, ^ 

-<DistSr*L. ^— (Dxma. y :/fd-ry — K(Dy 

^LTiicg$*> '<&:^^xmwmm-n:^b7^^^m(omm 

^ffiro— oiciKFSy:>'Sr!a;ft5t ttic, z.<r>])-:fir>Wc. 

tt. y^f=t:*y-K<oy:?'{j:gf^k»|;y;^^a»K$^, 

5XST% rrf;iy yft:*y— Kii^ffioo — ofc^iey 

[0 0 12] ^fz^E.<r>%m\^i~n\im^m'^^mmm. 
mt. y:7'f^ry — K^t, y y— Kigt. ry 

20 mmum\-± y ^'f^-r y — K^t y y'l^-;* y— K^fcis^^ 
nstyo-cfctj, y yftry — K^i47kt*^*4:«^;:^^ii 

ifeSrHZiW-t-S title, *SSi|4:i!/;:^^i^'g=, i^h 

mf\:ff:^<o^mm]ti'^i)mm.^f\.. y y— K^tt 

^L-cffiK^ne b b tjcmw^samia y :^ 
30 #ry — K^coyyi-^L, *y— Ktt^ffiAst ttcsp 

g^ixst i: tfcftfewiffittsnisy y— K<oy 7' 

[00 13] ^tcmv3<D^mKi.nf£mE.(DT.mb. n 
Egox^t^WL. iiH(Dxsfa, y^#ry — Kmo 

y 7'ici^ii6f;<f;^^iiBg§*^i: t tic, 7K^7K55-ie^^ 

fcb'g^fflv^-c#ttl$-e:5X@■r^ :i:i(;iyy'-f^-ry-K 
40 ^(oy:/(4ry-K?r^rLT@«:i^:5>^^«^K^{:iias 
$tiSt>roT-fo>5, HEgwx^tt, yy'ft:*y— K^o 
y y'l-ffi5fk»l;tf>^Srii»e$-e-, JJcv^T-* y- K{c:SfigL 
fcTK 1 1 1 {cg;ft:?['l;V;^ ^#ttit-S xmT\ i r fc y :/ 
ft* y- K^ro y y'(4;<7 y- LT@^i^5>^«^ 

[001 4 ] 

[f^ffi] yyf^ry-Kfe-svMiyyf^ry— K^<^y 

y'ti.mf^:ffy^b7^(OM:fj(omm^'^micLXV::^iiTy 
50 -K*)2.tM4L*4^co.ifT{cj8S*4:^;^t*$rt4:tfc$* 




(5) 



n^Ti^t^i*). B*4;^^tt7'a h>H* t/i5o 

mrf LfcTktt y t'mt y — Kfcs vmi y tT'Mr y — 

[0 0 16] yyf^;*y— K$>-5VMay^^=t;!?v— 
© y :/icBg LT^oK<t:Sil;<^^*fc»*<oiiSEtt y ^# 
ry-K*>5vsiy::/ftry-K^co4&^tP«-c*) 20 

[0017] 

»^<o^g6Efigl. Bii(b) ttry-K^rtSB^fiS:*;^ 

:*y— K^. 3 tt@«:ii5$>^mii?«^. 4tty7'f+r>' 
— K, 5iiyy#;«7y— K-rfcf9, ^ry-K, 

-f) amifi^ti. mmmm3\zsm^nx\>^^. ;<f;^ia 
9 a^i^T* 7 xmmff:^ijki^'S6kt ^imnf^nn'^t 9 -cry 

[0 0 18] il&7KW9 J:«}r/-K^rtirSltALfc7Kr± 

ift&4S(f?>wi:tt/iV\ 5STLfc7Kti-$Bf±y rT'f+ry 
Wtb^iiA A>e>«^its$ix2., *y-K^2r-ttSE'ft»l;<f 

<D y 7'^il«tL/c*5i:* y- K{C:ifig-r^,7Ki: h t>l-# 



!^0^^5-4 12 3O 

[0019) m^m 2)m2 ttit 1 x-s^^nfc^ 
7LS«i4i5 y y#T y - K<o y y Lxtsift ^ tt5„ 

10 0 2 0] 7Kii#7LK«14co±«Sd»e>^^$tt, 
e«^«c{::/2:is !J . 7K<o— $i5tt#?LK«d» y :/{=i-r y 

-K4Jc«H!iL, ^fcJcTy-KSrilo-Ctiiilfr^j::® 

[0021] (lll£0ij3)|l|3«|g*«ix-^^$H7t^ 

y :/#Ty — K t ^''f y ^ Sr^i-^«BlT?fcSo 
y :?'#Ty— K4Aco«tc«io-C^''i' 5'^ (*r'L>)15 

S'^'15A»P>yr^f=tTy-K4A{;i«PSbL. $6>l:i«i»®^ 
(0 0 2 21 (^lfe0*J4)El4fiif*«ix-te^$ixfc^ 

«?fi<oy y^f^try- Ki:^7Ktt«4^^^^-r*4miiiT-fc 
So y7'f+ry-K4B(oy:?'i3A Jc«i7Kt4^4^i«Ji6*s y 

iggB--0D7K<o^«&Hia Kb) o J: 5 't«5as<^io*^f,*BK 

yy#ry-K4jc«n!iL. $e>»cmm«ffi[3tcKiR$ 

£0023) El 5 ttis*]* 1 x^m^ntcm^io^mm 
1 ~ 4 \z^.i>m^mm(0!^mi sr^*3l5<o#t452 1 ^ittt: l. 

10 0 2 4) (mmmsmett^^y^i ix^m^nit 

L. 116(a) fi^<Dmummm. laecb) «Ty — 
rtgBote>c^5-^^mElT-fcac r(OlllicJ3^^■r, 101 
yp'f+ry-K^. 102 tt y :/f=t* y— k^, ids taa 

{*:ii5:J^4lS^K^. 104 «Ty— K, 105 «;<7y— K-C 

fot). tMryr-y, y— KiSv--mt#+LK*-Ji^ 
¥Sffi{cttaifettac(i2)^-ti:-r) /Jj^^ 




J? 106 icMfs S^ilttffl$ti-?)„ 
[00 2 5] i^A'Sio9 J; ►) y T'f^i-r y — K^F*i{cg5tA 
Lfc*.»y:^ftTV-K^±g|5<D«5!?miO <};i3*BSSll 
2 S:iio-cy y#ry— K^ioi (OiiT/na c75?g{cii»£ 

'iv^ 5£TLfc7KfS-SEHT/ — K104 l;i®i{2$ix, M 

n?., y p'^* y— k^io2 Tttgiftsij;^ :*eti&t=io8B 

i <o mitm^:^i>mi^^H. v y— K^io2 <D y 

ai«=iiiBfc:j:*)tim5jn^» eikteSE (ms^-^-r) »;* 
y-Ki05 t @*iii^^m«S)Ki03 rop^izijgfife^ix 

10026] mmm 6)m 7 ^•i^^m 11 x-^m^ntz 

<r> y :/f=tr y - K*rtgBSr^-ria::*:^M»mST?fc5o 
^«*4#^7Llf«:T-fc-5 y :/113A«5Ty — K104 lcg|L-C 

[0 0 2 71 *rj#ae«^ii3Aro±iS8A»e,etif&$n. # 

104 {c^tbL. $e>ic:ry — K104 ^iio-c«A?e^{- 
KHX^nSo a3fe<0*.Ht^7LK«i:il3AcoT^A»e,^mL 

[ 0 0 2 8 J (HJSe'J 7)|g 8 t±lt*II 1 1 -c-^a^ftvfc 
i^m?&<oy:^i:^''1' y^'Sr^-f-Mmia-ffcSo y:^il3B 

y'l-^t&L. $b{-ry-Ki04 Sr:frLxm^a«io3 

[00 2 9] (UligfiSJ 8)121 9 ttH*^ 1 1 T-^a^iXfc 

ll3Ci;iM*tt«<^(^ll6 755 y :/icfS-oX«*iA^ti,XV^ 
6o Il*tt^^^(*:il6 (OiiffigB-^cDTKoJWit&ttlgl 6 (b) 



<6) #M¥^5-4 12 30 

7K<^-gl5!4a7kt4^i^^ii6 *-t>r y— K104 ic^ 
ibL, $?>fcmfi?K^io3 {cesnx^ix2.o f^j^c^jKtt. 

i:*i^»tii^HS, ^★tt«4^«^ii6 tttfeJR#^?LSC#, 
[0 0 3 0] 

i:, ry-K^t. ;*/y-K^i:, yy^ry— Kt, 
10 ^i?K«»iry-K^t*y— K^icfei*ti.-5 ttox'fc 

*). Ty-K^tty7'#Ty-Ki:7k5>ifi^^^i|R«ft-r 

ii«^mWA^««g^ix, *y— K^(iyy#:*y— KSrUx 

ii»aiwa5S^^$ix» y r/#r y — Kit^ffiro-of::* 

i:J^?;|-;tf;^.^ii5E$*-5y:/^*L, r <7> y yco^tt 5^ 

IKir^L-CiEe^ix. y y— K«:±B»— ojcig? 

<b*I;<fJ^S:aoE$*-5y:/S:WL. y 7'<OSa»t 

t^LTffiS^tix. TK^^ffi^^tay T'f+ry— K<o#y 
y'»-*:Sr:»ie-t-«)t><DT-fc>). ^-©36?^{c intf^- 
ox^gt. ^-roxSirSr^U ^-<^XS«:, y 

ry — K©yytc:«S^:<f;^SrilBK^-^-5i: t ttc, tKSt 

S:*iS<o#ttJ@Srfflv''X»ffi$*2>xgx, ;mfry:y 
■f=i-Ty — msfeffiw — ^i-S9iEy y^^tt^ i: t ttc, 
z.(r> y ycoiSJi- p>n/c±ffitctBj*-t-^,ipa;iffi§:r y — 

K^^ LX@W:ig^J^S/»MM{-iBS-t-^ t oxfc •? . 
30 miK^XStt, yy#*y-K<Dyy(;:ffiijt^j;y^Sril 
oft^-fr, ?)CV^X* y- Kl;^^fiSLfc*i: i: tdSs^kSiJl^f 
^^Sr^^tB-r^SXSX, ^rtcy yf^* y— Ktt^SO— 
o(cStfiayySr^»tii:i:tJ-v y y(Ds3:(t f>nfc 

-K^t, ry-Kt. *y-Kt. 7K3>ffi^iS:i:i^=fl- 
y— K^i-tt*iX'5'{><ox-*>t), y yf^l-ry — K^ttTk 
-Kt7K5^ie#S^i|X^-r^>i t4>l;i, 
f^;?7 y- K^(a®Eft:^i|:«';^i:^^m-r67K?rilBffi$-y:5 y 

ry — Ktt^Sndst tJ-¥*t>tcffix, — :>(03fe®tt 
@tt:iii'^^-mft?KMt«Lxieg$n^ 1 1 'Lt-f&o* 
ffifi^ieyy'MTy-K^oyyic^L. ;«7y-K«:^ 

50 mt^Lxmm^Hi>tkti^i^(o±mfxms.v^fi:fj 




f^ry - K<o y ^'fcs vMi y y'Hry — vmn y 
Bi|sF;«f:^ t < mm, VXD 
y — Kfe^VMSry — K05iHB7L{ci*S!|s^;tf;^ tzKSr^^^a: 

^■^7kttj:ioj^M:»^\f^'^ h'^u- t^iSo rwip 

m:tfy^ tTK^^ffii^ieS trS -5 r i: >i < iSv>:»JE-cet 

:itfy^\ci*)mm^mii'h^<^j:'o. y^'tt^y— K^y 
y'f^i-* y- K^to y >^{w*5(t2.a6<k»j!^^^s^m7k«>A 

[1131 m*^ix^m^tifc^m<o^h\^m^£imm 

[I2!4] IS*J^lT-^il$nfc^?^co$?5i::S3i5*SS 

iai5^^-S«IKSB*4«?&Sr^L. 1116(a) tt^-©i|g|5BE 
BEI. iI6(b) «yr^f=J-Ty-K^rtg|5<Dt£:*c^li?MS 

m 

m 7 1 if^ii 1 1 X'^m^Mc^m<n>mfihmmm\z. 
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[081 i-C-^fe$n/c«P^<D$P>{cS''i5ll 

[^^-S-roiftPJl 

1 ry-K^ 

2 y— 

4 y^'^ry — K 

5 ^ivrn^* y— K 

6 . 

7 sK^'T' ■ 

8B ^ikSiJ;«f;^tti^«= 

9 i^Tkff 
1 O 

1 1 A ^mmm'S 

1 1 B *ii»tHff 

1 2 

1 3 yp'^ 

1 4 3I«I4#?LM« 

15 '^^ 

1 6 «7Kte^4^i*^ 

101 y^^Mry — 

102 y y'ft* y— 

1 o 3 m^W:ii=i-n3mm 
104 ry— K 

10 5 * y— K 

10 6 rJ' 

1 0 7 5J?V7' 

10 8A mmts:^^t^'^ 

1 0 8 B ift'fk»l;!f;^«i^W 

10 9 i^^ff 
1 1 O 

1 1 1 A #iSt»ffiff 

1 1 1 B 

112 

113 y :^ 

115 3'^' 

116 M7K<4«4*fr 

1 1 3 A ««<4#7LW«cX-*)i y 

1 1 3 B y y 
1 1 3c yy 



(8) 



!^^W-5-4 12 3 0 



imi J 



AT* 



(o) 




6 




ItA 



9 l^s 




ID 



(ISI5] 



5T 




05 S" 



[@3] 




15 ^^(^7 
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-115 v^^7 



[III9] 




(9) 



—41230 



im?] 



103 B-e^*4rJtMiriK 




(a) 




106 7>7 
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